Introduction
It is assumed that the city of Ulcinj, in Montenegro, is one of the earliest cities on the Adriatic coast. Due to its morphological and geographical position, it was invaded numerous times. It is believed that Ulcinj was settled in the 1st millennium around the 5th century BC, by Illyrians, while in the 2nd (163) century BC it was conquered by the Romans. After the empire was divided, the town remained as part of the Byzantine Empire. Ulcinj is located in the centre of the Ulcinj Riviera, in the southern part of Montenegro. This Riviera extends from Cape Mendra to the Buna River. The Buna forms a small delta with two divisions, the left one forming the border with Albania, and the right one being the part of Montenegro. Naturally surrounded by mountains, the location offered protection from persistent invaders. According to Claudii Ptolemaei's work 'Geographia', Ulcinj was mentioned as 'Ulkinion' (Ptolemaei, Augustus Nobbe 1843) , onomastic studies of Ulcinj's name find the relations to the basis of the word 'Ulkuos' which in the Albanian language means 'wolf', also closely connected with the animal totem of the city of Ulcinj (ooUSI 2003: 227; Rymut 1981: 562) . High urban structures of the city, the Citadel of Ulcinj, include the highest part of the rock hill in which the city was developed and spread out. The city fortress was an important trade centre in the sea area. In the feudal period, Ulcinj was several times the capital of the region. Moreover, the transport and trade were constantly developing along the Buna river. The trade connected to the transport in the direction of Kosovo and Macedonia was of particular importance. The building morphology and urban structure of Ulcinj is 2,500 years old and is continued by multi-ethnical society. Moreover, the urban structure of Ulcinj developed harmonically across the rock hills which encompass the city beach, forming the urban structure which is perceived as the unity of land and sea. The urban structure of Ulcinj is visually and geographically identified with its castle on the highest rock hill, surrounded by the Adriatic Sea. The castle has a magnificent architectural structure, which presents its security. Moreover, buildings in the region of Ulcinj were constructed from rocks, especially the Illyrian great wall, which encompasses the fortress. This wall was discovered on the upper layer of land on the castle structure, cyclopean walls were built up from large stone solids. Hence, we are dealing with the same building technique, where structures are made from solids as local bioclimatic materials, a construction tradition used over the centuries in Santorini-Thira in Greece. This construction technique is expressed along the coastline of the Adriatic Sea. Ulcinj is characterised by the Mediterranean climate and subtropical vegetation, the temperature in Ulcinj is suitable for human comfort, especially from May to october.
Moreover, during october, the air temperature corresponds to that of water (Bajçinovci 2017 The Ulcinj urbanists have always looked at urban and sustainable development from the ecological perspective, otherwise the negligence in this matter would result in destruction, famine and social disintegration. It can be clearly noted that the necessity to create the harmony between human thermal comfort and the ideas concerning the environment brings authentic simple solutions. The building morphology and urban structure of Ulcinj are perceived as the environmental unity of land and sea, with their natural passive methods of cooling. Moreover, as stated by Buček, in relation to urban management, "We can consider urban development policy as a very traditional part of socio-political life, with more typical fields of activity" (Buček 2016) . Regarding the environmental premises, we can clearly cite the United Nations, The 2030 Agenda for Sustainable Development: The actions over the next fifteen years, in the areas of critical importance for humanity and the planet:
"We are determined to protect the planet from degradation, including through sustainable consumption and production, sustainably managing its natural resources and taking urgent action on climate change, so that it can support the needs of the present and future generations" (UN 2017).
Bioclimatic architecture is associated with the environmental sustainable design of buildings interrelated to the microclimate of the region, aiming at providing the thermal, spatial, visual, acoustic, and air quality human comfort. Furthermore, to satisfy the above-mentioned criteria it is necessary to use all possible renewable sources of energy (Bajçinovci 2017) . So, we generally aim at building up the structures which are in harmony with the functionality of facilities and nature in order to achieve human comfort. How can those design principles influence healthier living, sustainable tourism and vice versa? In particular, sustainable tourism has great potential for development in the Ulcinj Riviera, but actually it is not much exploited and promoted. Furthermore, sustainable tourism can be supported by cultural tourism, and sustainable tourist development.
The objective of this paper is to address three dimensions of sustainability that relate to the urban structure development taking into account human comfort, the microclimate and environment: -providing human comfort based on environmental awareness; -achieving the best possible levels of energy efficiency, with passive cooling methods; -preserving natural local resources, and the environment. Moreover, "urban air temperature is gradually rising in all cities" (Yan et al. 2012) . Is it possible to achieve a higher level of human thermal comfort, using bioclimatic passive principles, average annual climate conditions, and the advantages of natural flows of climate? This paper presents the following environmental actions: -more natural use of the atmosphere characteristics; -promotion and implementation of the vernacular building techniques; -promotion of the environmental awareness, and sustainable human development.
Materials and methodology
Communities have always taken environmental actions to create a healthier living and working environment. Those efforts are documented best in the architectural structure everywhere, from ancient history to the present time.
Hence, what exactly is the human geography? The term is defined by Johnston: "Human geography deals with the study of people and their communities, cultures, economies and interactions with the environment" (Johnston 2000), or the term defined by the British Library: "Human geography focuses on the spatial organisation of human activity and its relations with the physical environment" (British Library 2017).
on the other side of the symbiosis, what exactly is the meaning of human comfort? According to the ANSI/ASHRAE Standard 55-2010, thermal comfort is defined as: "that condition of mind which expresses satisfaction with the thermal environment and is assessed by subjective evaluation". The study presented in this paper investigated the Ulcinj urban structure, urban management, and sustainable development in accordance with the principles of bioclimatic architecture. It focuses on human geography, human comfort, and environmental actions aimed at achieving better and healthier living conditions. The research seeks to review the literature to gain better understanding of sustainable and urban development. Materials and methods consist in the empirical observation through the urban and spatial zone. The efforts are made to receive data and information that are more accurate within the established symbiosis of the urban structures planning and human geography, especially focused on sustainable environmental actions regarding the quality of life. The research was conducted through the municipal urban documentation and personal hand drawings. The materials collected include maps, photography, and geographical attributes of the space. The supplement data for this research are founded on the analysis of the existing state of urban management, and the houses in the castle, in which the natural ventilation was preserved to this day. The climate of the Ulcinj Riviera is identified as Mediterranean one with subtropical vegetation. The Ulcinj Riviera is the most representative district with maximum daylight hours on the Adriatic. There are 220 days of annual average insolation, namely 2,800 daylight hours in a year (IHMS Montenegro 2016) . This research aims to acknowledge sustainable development with respect to bioclimatic architecture principles, urban heritage dimensions related to the sustainable architecture and urban planning in relation to human geography, with the following key features: -improvement in the quality of human comfort in the housing; -natural ventilation with no harmful impact for the environment; -advanced, natural methods to raise the quality of life. The city of Ulcinj lacks electricity in the summer season, when power consumption is high as a result of a heavy tourist demand. Moreover, the municipality of Ulcinj lacks sufficient experience in the field of sustainable management and contemporary treatment of natural resources. We argue that the Ulcinj Riviera does not use sustainable resources now, and urban development can be further strengthened if proper environmental actions are taken. There is a huge bioclimatic and microclimate benefit potential which is not used. Why is that so? According to the Monstat, the Statistical Office of Montenegro, in the Ulcinj Riviera every tourist year shows an increase, as presented in Table 1 . Moreover, Ulcinj ranked fourth in Montenegro in terms of the number of arrivals and overnight stays in August 2016. Additionally, Ulcinj with over a half million of arrivals and overnight stays in just one month of the summer season, represents a desirable research model as one of the many Adriatic municipalities in which environmental actions can be implemented as an example.
As presented in Table 2 , in each tourist year there are approximately 3,500,000 overnight stays in Montenegro, half of this total being domestic accommodation.
Discussion
The urbanists of Ulcinj with ecology in mind have adopted and adapted the natural, ecological design principles over the centuries. Moreover, those actions can be clearly seen in building techniques that have been applied until the present. The use of and benefit from a mass of vegetation, creating natural shade and enriching the air with oxygen in magnificent quantities from the diversity of plants, is the first and crucial step in implementing the natural and plain design principles for freshening and oxygenation. Sustainable development is a global issue, as presented graphically above, and the old Ulcinj inhabitants have found the method of achieving climate comfort during the hot season. Those principles of bioclimatic architecture are based on the laws of physics, thus achieving natural ventilation for their homes through adopting passive methods of cooling, further promoting sustainable spatial environmental development; they represent the most preferred urban development strategies. Moreover, this research is inspired by architectural details presented in each window of the houses located in the Ulcinj Citadel, with specially prepared stones with holes in them to hold the timber sticks used as a support for a moistened wrap. According to the research findings, it was a simple and effective method to provide hot housing units with so much needed shade and humidity. Hence, the use of local architectural materials for building structures presents a further step of the sustainable environmental design. Using rocks, stones and timber as primary material to build housing structures reveals a holistic approach to interrelation between communities and the specific climate of the Adriatic.
The city of Santorini (Thira) in Greece corresponds with Ulcinj in this matter, implementing passive bioclimatic principles at the same level. Santorini is an island in the southern Aegean Sea, and is well known for its limestone whitewashed houses with small windows and doors, and thick plaster walls, architectural features that keep rooms cooler. The same principles of achieving human thermal comfort are used, naturally except for those that are specific in terms of the microclimate and geography. Furthermore, there is the same urban structure of a high density of small buildings and their massive construction intended to protect them against the sun and strong sea winds. Hence, there are specific vaults and cross vaults in the built structures which characterise the specific architectural design of Thira. Those thin vaulted roofs in Thira are originally implemented in relation to the pitched roofs of the Ulcinj architecture. Hence, vaulted roofs in Thira with a small opening in the front façade or the upper part of a vault can better maintain the indoor temperature at the comfort level, as opposed to the classic pitched roofs. Those fundamental passive bioclimatic actions use the universal principles of energy flow and regional microclimatic features of the region, which originally results from necessity rather than human choices. A holistic environmental approach to the architectural design in accordance with bioclimatic principles is universally present and wide disposable, thus it can be used as a working model in finding the best environmentally possible solutions, with actions for the implementation of a better quality of everyday life. If we look deeper into the architectural design according to the bioclimatic principles, we need to adopt, adapt and implement the energy efficiency, natural ventilation, avoiding light and acoustic pollution, and most importantly, preserving the quality of the air (Bajçinovci 2017) .
To achieve hygienic and thermal comfort, a minimum amount of outside air should flow into a housing unit per person/hour. The following calculation is made for minimum fresh air exchange rates, based on research carried out in Ulcinj. Moreover, it is a designer's obligation to ensure that the indoor temperature is quite acceptable (Szokolay 1997) .
Dimensions for a typical housing unit in this study: /h. For a calculation, when the outside temperature rises above +28°C, a fresh air rate can be reduced to 30%, in order to maintain and preserve the energy. The minimum fresh air rate change, the exchange of the air in a housing unit per hour, results from a wide range of factors, such as: -air rate change, volume/h are required for cooling and thermal comfort; -essential intake of air volume in order to achieve human comfort; -intake of the fresh air, achieving the desired humidity in arid and hot climate spaces. -quality air rate change, preserving hygienic comfort. Air change rate is expressed as: n = 3600 Q / V n = 3600 0.2 / 84 = 8.5
where: n = air changes per hour [ac/h], Table 3 . Amounts of Co 2 , water vapor and heat that person releases within an hour (Krasniqi et al. 2004 ). ]. Therefore, in relation to individual diversities it is quite common to conclude that the presented thermal comfort zone is not generally confirmed. Therefore, each individual subjectively perceives thermal comfort. Thus, evidently there are admissible differences (Krasniqi, Selimaj 2014) .
Hence, we always aim to 'reach' the 90 th percentile of human thermal satisfaction, therefore, the chart of a comfort zone includes those differences. Regarding the individual differences there are other crucial factors to be considered: -human habits in relation to thermal satisfaction; -age, and target group; -gender; -visual perception, and noise pollution; -ability of human metabolism to adapt; -life style.
Moreover, according to Fanger, there are five other factors to consider for the calculation: air velocity, humidity, radiant temperature, metabolic heat, and clothing resistance. All of these parameters must be in balance to be considered as satisfactory (Fanger 1982) .
In view of all the contemporary challenges associated with the development of technology, lifestyle, a lack of time to be in contact with nature, and global world trends, a new way of living has developed. However, "Humanity grows more and more intelligent, yet there is clearly more trouble and less happiness daily. How can this be so? When a society misuses and ignores holistic wisdom, its people forget the benefits of a plain and natural life" (Walker 1995) . The Citadel of Ulcinj is a site with a great municipal impact and the main attraction in the town. Expectations are high as to the role the fortress can play in the sustainable tourism of the Ulcinj Riviera. These expectations have not been met, however, and in order to change that, a lot of effort is required to make the fortress a sustainable tourist site. With such an attractive location, the local community and international tourists frequently visit the fortress. With the society moving towards greater energy demands and environmental sustainability responsibilities, a municipality and authorities must reconsider reusing historical buildings before new ones are to be planned, and concurrently promote the ecological awareness regarding the quality of life. Finally, what represents architectural bioclimatic design principles in relation to energy efficiency and sustainable tourism? What is the common understanding of the terms: urban management and sustainable urban design? A natural cross ventilation system is the best way to improve air rate freshness. It uses the principles of microclimate physics, considering the wind velocity and air pressure differences. In terms of urban and human geography, those attributes of nature as the 'chief architect' can be used in general situations and conditions when we need and demand environmental design results, strengthened by eco-tourism marketing through raising the awareness of the local heritage and sustainable development (UNESCO 2015) . Hence, in this research, housing units and all the houses in the Ulcinj Citadel can greatly utilise those bioclimatic design principles, as a sustainable design strategy. Moreover, those passive cooling methods are in line with legal guidelines for preserving the national built-up heritage, especially in situations like this research when we are dealing with castle two millennia old, thus aiming at sustainable development, and environmental actions as healing strategies (Bajçinovci, jerliu 2016) .
Conclusion
Contemporary challenges, associated with the development of technology, life style, lack of time to be in contact with nature, and global world trends, have created a new way of living. Sustainable development is a global concern; therefore, it cannot be addressed only locally. Moreover, national and global actions are irreplaceable and crucially necessary. The current state of environmental and urban planning requires specific responsibilities and activities, especially when this state is directly linked to the quality of life and public health. Hence, according to the conceptual findings of this study, we prefer natural ventilation in an urban pattern where those natural techniques are preferable and can be used. Furthermore, taking a sustainable strategy into account, it may be necessary to reconsider the use of passive cooling and ventilation, which provide housing units with shade and humidity. Hence, the research model of one housing unit, analysed in terms of natural ventilation in approximately 84 m 2 , at present inhabited by a single family of four, and accompanied by tourists in the summer season. According to the conceptual findings, with a proper implementation of passive bioclimatic principles, human thermal comfort can be more effective than at present under average annual climate conditions. Moreover, in view of the current climate conditions, heating in the period from october to November and from March to April is expected to be suspended. Sustainable development strategies with natural ventilation methods, can gain savings in energy for cooling, from May to june and from September to october, strengthened by the freshness of vegetation nearby and a cooling breeze. Thus, some considerable savings for air-condition or mechanical ventilation can be expected. Based on the presented conceptual findings, reinforced by the best practices quoted in literature and in the 2030 Agenda for Sustainable Development (European Commission UN 2017), we recommend the implementation of the passive bioclimatic principles, and more specifically: -adopting passive methods for cooling; -promoting sustainable design to increase the qualitative land use; -promoting and maintaining ecological awareness and a quality of life; -designing and developing programs aiming to promote and implement sustainable tourism; -promoting sustainable development, and human geography as healing strategies;
-making wide marketing for eco-tourism, through raising awareness of the local heritage; -raising awareness of positive impact on the environment, and communities. According to the World Energy Council and complying with sustainable development principles, governments should recognise and include the size, scale, pace and needed development in energy, thus adopting and adapting the environmental actions which can further strengthen sustainable human development. Furthermore, municipalities must also establish sustainable development strategies and appropriate policies to the required assignment (WEC 2009) taking vital and responsible actions of management strategies for natural resources (SME 2004). The World Energy Council also recommends holistic coordination between the involved parties, which must be at the highest level. Moreover, recommendations go further to appoint one ministry devoted to a particular sustainable strategy and responsible for the management of energy and climate initiatives, and further, for consultations with other ministries if necessary. Nevertheless, we argue that there are 620,000 Montenegrin citizens as per 2011 registration (Montstat 2011), and as evidenced in this paper, from 2011 to the present, each fiscal year in Montenegro, there are approximately 3,500,000 overnight stays in collective accommodation, half of this total being domestic accommodation. Related to this data, a huge number of tourists and overnight stays can make a difference in eco-tourism, and sustainable development if we can achieve energy efficiency, and preserve the natural resources according to passive bioclimatic principles. 
